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USING CITATION INDICATORS 
IN RESEARCH EVALUATION
2
USING METRICS IN RESEARCH
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HOW IS RESEARCH EVALUATED?
• Peer Evaluation
– Experts reading the research 
papers
• Productivity
– Number of researchers
– Publication output 
• Grant awards
– Research funding awarded
• Prestigious awards 
– Nobel Prizes
• Reputation
– Surveys of teaching performance
– Surveys of research standards
• Innovation
– Industry income and patents 
• Teaching
– Undergraduate degrees
– Teacher to student ratio
• International Mix
– National / International staff 
and students
• Citation analysis
– Normalised for volume and 
subject area
A BRIEF HISTORY OF THE CITATION INDEX
• Concept first developed by Dr Eugene Garfield 
– Science, 1955
• The Science Citation Index (1961)
– SCI print (1960’s)
– On-line with SciSearch in the 1970’s 
– CD-ROM in the 1980’s
– Web interface (1997) Web of Science
• Content enhanced:
– Science Citation Index – Expanded (SCI-E)
– Social Sciences Citation Index (SSCI)
– Arts & Humanities Citation Index (AHCI)
– Conference Proceedings Citation Index (CPCI)
– Book Citation Index (2011) 
THE DATA
THOMSON REUTERS WEB OF SCIENCE
• World’s largest bibliographic database & citation index
– 50 millon papers 
– 800 million citations
• Multidisciplinary
– 252 categories covering Science, Social Sciences, Arts & Humanities
• 110 years consistent coverage
– Articles: (1898 – 2011)
– Citations: (1898 – 2011)
• Content
• Journal publications
• Conference proceedings papers
• Books (Joined Web of Science in October 2011) 
• Updated weekly
• Exclusively hosted on ISI Web of Knowledge platform
WHY NOT INDEX ALL JOURNALS?
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Articles Citations
40% of the journals: 
• 80% of the publications
• 92% of cited papers
4% of the journals: 
• 30% of the publications
• 51% of cited papers
HOW TO DECIDE WHICH JOURNALS 
TO INDEX
•Approx. 2.500 journals evaluated annually
– 10-12% accepted
•Thomson Reuters editors
– Information professionals 
– Librarians 
– Experts in the literature of their subject area
Web of Science 
Journals under evaluation
Journal ‘quality’
THOMSON REUTERS
JOURNAL SELECTION POLICY
•Publishing Standards
– Peer review, Editorial conventions
•Editorial content
– Addition to knowledge in specific subject field
•Diversity
– International, regional influence of authors, editors, advisors
•Citation analysis
– Editors and authors’ prior work
WEB OF SCIENCE
GLOBAL REPRESENTATION
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GLOBAL RESEARCH COMMUNITY
USING WEB OF SCIENCE
 5.662 Research institutions
 82 countries
EVALUATORS
USING WEB OF SCIENCE DATA
•South Africa: DST, NRF, U Pretoria, UKZN, NWU, Fort Hare, UNISA, WITS
•Germany: Max Planck Society, LMU Munich, FU Berlin, TU Dresden
•France: Ministry of Research, OST, CNRS
•United Kingdom: King’s College London; U Warwick, Glasgow 
•Russia: Russian Foundation for Basic Research (RFBR)
•European Union: EC’s DGXII(Research Directorate) 
•US: NSF: biennial Science & Engineering Indicators report (since 1974) 
•Japan: Ministry of Education, Ministry of Economy, Trade & Industry
•Canada: NSERC, FRSQ (Quebec), Alberta Research Council 
•Australian Academy of Science, gov’t lab CSIRO
•People’s Republic of China: Chinese Academy of Science
•University rankings agencies
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UNIVERSITY RANKINGS AGENCIES
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RESEARCH PAPERS BY TERRITORY
WORLD SHARE
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PRODUCTIVITY AND PERFORMANCE
BY RESEARCH FIELD
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PERFORMANCE
BY RESEARCH FIELD
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Global 
average
STELLENBOSCH COMPUTER SCIENCE
COMPARED NATIONALLY
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Global 
average
STELLENBOSCH COMPUTER SCIENCE
COMPARED GLOBALLY
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Global 
average
EVAUATING INDIVIDUAL ARTICLES
ON THEIR OWN MERITS
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CITATION BEHAVIOUR VARIES 
BETWEEN SUBJECT CATEGORIES
So how do we compare 
researchers across 
disciplines?
BENCHMARK YOUR PAPERS AGAINST 
GLOBAL AVERAGES – IS THIS A HIGHLY CITED PAPER?
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Hematology articles from 
this year have been cited 
18,83 times
This article is ranked in the 
12,92nd  percentile in its 
field by citations
Articles published 
in ‘Blood’ from 
2004 have been 
cited 34,30 times
This paper has received 
40/34,30=1,17 times the 
expected citations for 
this journal
This paper has received 
40/18,83=2,12 times the 
expected citations for 
this subject category
WHICH AUTHORS’ PAPERS HAVE 
PERFORMED BEST IN THEIR FIELD?
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Source: Thomson Reuters InCites
Computer 
Science
Medicine
All paid jobs absorb and degrade the mind 
– Aristotle c.330BC
SELF-CITATIONS 
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WHO HAVE WE COLLABORATED WITH?
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WHO SHOULD WE BE COLLABORATING 
WITH?
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DETECT EMERGING & DECLINING FIELDS
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Where should South 
Africa concentrate 
research efforts?
DEPARTMENT RANKING
PRODUCTIVITY
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DEPARTMENT RANKING
PERFORMANCE
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RESEARCH GRANT FUNDING REPORTS
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FEEDING THE REPOSITORY
30
EIGENFACTOR
BERGSTROM, WEST & ROSVALL
• Eigenfactor™ score
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• Current year citations to 5 prior years from Cited journal 
data tables (Excluding journal self-citations)
• Some metaphors – random walk; Percentages
NETWORKS
AIR TRAFFIC – LINKS 
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NETWORKS
AIR TRAFFIC - NODES
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NETWORKS
e-MAIL
34
NETWORKS
INTELLECTUAL PROPERTY
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NETWORKS
CITATIONS
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EIGENFACTOR METRICS
COMPLEMENT TO STATISTICAL INDICATORS
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An example
• REV BRAS FARMACOGN:  Regional coverage Expansion
– Regional coverage Expansion
– First Journal Impact Factor in 2009
3.462
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Rank in category by Journal Impact Factor 
8 of 46 in Chemistry, Medicinal
56 of 236 in Pharmacology & Pharmacy
Rank in category by Eigenfactor™ score
44 of 46 in Chemistry, Medicinal
217 of 236 in Pharmacology & Pharmacy
WIDER INDICATORS
FINANCES, STAFFING & REPUTATION
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WIDER INDICATORS
FINANCES, STAFFING & REPUTATION
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WIDER INDICATORS
FINANCES, STAFFING & REPUTATION
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WIDER INDICATORS
FINANCES, STAFFING & REPUTATION
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HOW IS RESEARCH EVALUATED?
• Peer Evaluation
– Experts reading the research 
papers
• Productivity
– Number of researchers
– Publication output 
• Grant awards
– Research funding awarded
• Prestigious awards 
– Nobel Prizes
• Reputation
– Surveys of teaching performance
– Surveys of research standards
• Innovation
– Industry income and patents 
• Teaching
– Undergraduate degrees
– Teacher to student ratio
• International Mix
– National / International staff 
and students
• Citation analysis
– Normalised for volume and 
subject area
